Below, we address comments from RC2. We cluster each comment and separate them as "1" Reviewer comments, "2,3" are responses and revisions. A pdf version (bg-2018-226-RC2-supplement_Krause_etal_response) of this response has been uploaded in the supplement.
Review on Biogenic silica production and diatom dynamics in the Svalbard region during spring by Krause et al. 4 ] at 4 stations. Michaelis-Menten functions for silicic acid uptake (Eq.1) were fit to the data yielding estimates for maximum uptake rates (V max ) and half-saturation constants (K S ). Let me suggest listing these estimates in a table. The estimates for K S are much higher than some estimates (for different diatom species) reported in the literature (for example, Paasche, 1973a,b) , however, lower than the higher values given by Kristiansen et al. (2000) . What might explain this large range and these differences? Could it be influenced by factors (other nutrients, grazing) differing between the various investigations/experiments? 2,3) We speculate that diversity and diatom origin (e.g. more Atlantic influenced waters, perhaps residual ice diatoms) may be some of the underlying factors. However, these are (unfortunately) beyond the scope of our data. What is important, at least for a modeling perspective, is that these kinetic parameters are published and available to ground truth regional simulations.
1) The manuscript contains valuable new data, is well written, and will be of interest to many readers of Biogeosciences. I recommend publication after minor revisions. 2,3) We thank the reviewer for this assessment and reply to the revisions below. Standard practices (slow thawing of silicic acid samples to allow depolymerization, three parallels measured, etc.), have been added along with prose regarding the analytical reproducibility (median coefficient of variation was 5% for NO3+NO2 and PO4, 2% for silicic acid and 9% for NO2 → higher coefficient of variation was observed when the absolute concentrations were low, e.g. <0.1 uM, hence using the median value). Because of the cruise duration and transfers, and the well-known issues of getting reliable measurements from frozen samples, no ammonium was measured. 1) L136-138 "Phosphate was analyzed, but N:P ratios for nutrients were, on average, 8 among all stations, suggesting that N was likely more important than P for primary production." N:P is below Redfield thus N might be limiting primary production before P. However, 'N was likely more important than P for primary production' sounds strange. Please rewrite. 2,3) This has been modified. "Phosphate was analyzed, but N:P ratios for nutrients were, on average, 8 among all stations; this suggests N was more likely than P to limit primary production."
o C (no gaps; please check whole manuscript) 2,3) Gaps have been removed through the whole manuscript. 1) L380-384 What about grazing? 2,3) Grazing would affect the standing stock of diatom biomass (and thus the absolute rate of production, Rho), but not the specific rates (e.g. VAVE) which are more likely driven by growth/bottom up factors. However, in this region, grazing is likely the primary mechanism which transforms living diatom silica into detrital silica. Because the latter is a minor and speculative point given the data, we feel adding a complicated explanation about grazing here would stymie the narrative flow without adding enough clarity.
